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1 

<D X ^ ^ ^mm^(D B ^ ^ ^(clB^^ w ^: ^(^m t 

a Ufc i^m^m^ V ^ o f^V ^ o fc 

R m . G m) . B (W) ^m»:vrcY w^cu 

-) , M (-^ifl^^) , C (S/TV) RrJBK (H) O 

^yx>f«tg#is^a, 

[0001] 40 
[000 2] 

\^x^^iS'sm<omm^^^mmtti:ox\^^^o u*^ 



2 

mxh^o ^^-^^mmi\^^^^x\^. =2if^±\cn^ 

xoxm^m»^'wm'r^:^mhh^tK :L(o:^mx\^ 
x^^^\^\ 

[0 0 0 3] 

^xfj:^rLtih<oxhoXs 'Ti>i$'/^:»^<om^mmh 
X. mK ^(DXofm^^m^h^y^^nmmi^ 
rt-s-fe^^yT^^ mmH^^mm^m^-r^ r ^ ^ g 

-fe ^ y 7^ >r mmnm^mm ^mm-r ^:it^mmt-r 
~^(Dm-^^m^^xmm<Dmm^^mx^ ^^^^ y t 

[0004] 

ttyri^i^^vmm^m^tcm'^^^mwL\cisi^x^ ^ 

[0 0 0 5] fS*^2cO^?gii. fS*5l<0-fe::^:xy X 
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3 

ll^(:::9^b)^R (*) . G (^) . B (W) ^Sr^^U 

BK (m) (Dp»9. BKfi* immm XK>m^^t^!^ 

[0007] 20 

ti^x^^o -^ft. iM^(Dmm'i.m^b\^xnt>fh^rc 
it, ^<(Dm9i^mm.-t^:Ltii^x^. t^o. ^gp^as 

W(om^^i¥^\.xm^-r^fc^. ~&^^m^<Dm^(D 

[0 0 0 8] m^m2(D'^^^vy'^mmi^m^mm:\^ 

-^{fc:u t(D^^m^vxhAm\a±mmx^f£\^^m^ 
m^it^fhtcmm^m^iti.xmti'r^m^i^. 40 

m»\.tzm^mwi<Dmm^^±x^^o 

ti-r^m^s f^^(Dm^^tL\^m^m^^mx^ 
mm:^m^<n^:itt^x%. ^&(om^(o:^^mti-r 



4 

[0 0 0 9] m^m3<o^^=^vy'^mmHm.^mm\^ 

(*) , G (i^) , B (#) ^^g^UfcY 
-) , M i^-^y^) , C (^/TV) SU^BK m) <0 
P^. BK^-^ (m^i-^-) J: t) Recife J: 19, Mlfe^:^ 

[0 0 10] 

[njs^ji e^T. :^mm^^^(o^m\^m-^\r^xmm 

m<Dm^m^^'rmmmx^^x^ n^i\^mmm^^ 

>»i^>^X6. ccDm(Dm§m^m7m\cxoxm^ 

Tif^^-^y diBS-rSo 1^. 2 2(i>^=¥-^^mai:7r 
>T*^b-5o ^tc. mm^^mvx^^^tK mmm^^^ 

j^^g (ADF) ^mm^^^'^-i^mm^fh^. m^- 
2\tm^Th^%^^x^^ . \^-^^^:^-v^(D%m 
^^(om^^mm^^ ;^y=f>'^-^8. leu 

^^^^ 1 \c^oxm^^hif\^itmm.mm^^^\:^x\^- 

«J^J*^-efci9. ^^ft^K^Al 0. ^m^^-v^irl 
1, M 2. e^^-^-v?^ 1 4. ^^-St^-^- 

1 5. >^ y-^V^^ris. M 6. ^m=^^y V 

^9 t>(OT*$>i9. ±Mm^Th^%^%t'^t>'^xmmi^ 
^ (m*^y-:/) . 1 7ii^^>^3ffidsit2^$tt)ti^;^ 

1 8l:ij^;S=3n, 2 Oyt:^-i ^"^—^ . 2 1 
[00 11] »:tc. 0 2(i01tc^Ufc7^i^^/i-ffi^3^ 



(4) 
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01. S2^;l*5v^-c. (1) (o^WM-^n^ 

X. SrS^^-i^^l (-) (D:::^U^:gcM\^X 

!9. ^3tffK^i^lOli (-) \z^m^fh^>o ^tc. ^ 

(2) ^%i2^^^^2<DU—f^^:t 
tb. ^e>(rf0uvx. 5:^-tci:t)^^^K7i>^i Olo 

±\cm^:^fl^^ ^U"C. M^fegP (ligS) dmUTW 

(3) (ommxi-i:^ m.^:^])-y±(Dms&mcx^ 
(-) ics«ufch^-(c (-) ^<^r:^^m^. m% 

ftcK^AiojicD (-) n^comy^^u^ mmm 

(4) op-b:>'i^ge-e^i. ^*(*:K^i^i o^omife^ 
»:fe(;l^Tx^^<^:v^ m:^t^. 1 0tt:=if-{ci[Hjf^ai2/ 

[0 0 12] (5) (Om^UXn. ^m^±yhl7f)^ 

^^^:it\c^^^ m^n<o (-) (c^mufch^-^ 
mm\zm^-r^o 30 

(6) <D5«ta5-ei^. ^^3[:s-e>^«(rj^x?.nfc 

(+) m^Sr5>WI^^-v?^ (3^«E (AC) ) 1 5 mi 

(7) opcctt. AC+ (-) (om^^m^mc-^^ 

(8) Oi5^y--Vi/^fB-et±. ^^<4^K7i^l 0±(::a 

(9) (De§^-C«. ^y-^>-^^(D^*^*:K^i>^l 

[0 0 13] m^. m3\^±mn^^/m^mm(om^ 



6 

Sr^LfctO-efo!9.0 5ll-fe:=^^y x-f ^=5^ bOA 
'fe^ixy'r^f :x:=ivy ^^DS()f^^1^^^^ri^E-<-5S3{r^ 

MT F (Modulation Transfer Function) MlE. ¥ 

rt^^:^^«^-^T:bt^^o il«ii^-*2iiiLt;i]^^^i6?>n 
lo 0 1 41 »:(c-feaE-aLyx>f ^-i/ 04t;i^ 

micj;!9 l/9 07^-^St-ai/>$ix-5o iffi/>$nfc 
SIfetlMMR (Modified Modified Read Coding) fiESS;^ 
^(^<t !?M(cl/7S«(c:jE^$n^, ^b-C. EE«g$ 
HfcMlfetiffff-^fC^H. ^^-K7^>f:^^ (HD) ^fz.\X 
%mm.f^:^^ (MO) . fc^V>(^;k:^S:0^il^ii;^ 
(RAM7^>f>^^) SS^6«j|Elt#^(w 
lE^^tV-So f*)> :i(Offt-^{fc:(^:(i. Exclusive OR ^ 

[0 0 151 iii«(^:*-y ^^/l-Oi;?fHD^MO^cDiati 

^l^tc 2 0 0 oe:5>m^«g. Pt^Yb^nfcH^^-eS« 
$ix^o ^Si^co^3@»i'fe^::«.yx>f ^-s/ 

giS-^2 5 6PgIl-H.2[5g|i. ra5it«l:SX*l/9^/£5J;i 
tE^oT. >'^^>^:7r;^^yx-fcSI5m^a(r^^ii^tt:5 

^(Dfiti. l/8\^^y hx 1/9=1/7 2 tfj: 
-So ^UT. MMREEJS^U^Bg^ibSnfc^. HD^M 
0^(OiEti¥S(w|5^i^$tLeo -fer^^yx^f 

MMR^#:gUtii:^i-^dN t-<t 19 1 / 9 

[00161 HD^MO^(Dli«IS^(ifa#t^J: \) ^ 

Pi^fe(^±(;ii&r UVN|ijife^^ta.^Jil»:An^A^ :i t> 
-fer^zi-yT^^^^i/ M^gi^-rsr CRT^Ot^ 





(5) 
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f^-^^S:^b-C^?F^<^HD^MO^(D|5tt#^tc:=3 [0 0 2 0] i^_b. r^i^tJ^yW^^^g^^dtCitf 

(0 0 171 Wi. m^\^\^^^'f-9mmm^. ^ [00211 ^r. i^A-bo^ig-eiiemM^^irj^^-r^ 

Ofp^S:fRjJi-r^r^:t>-^tg"T?^-5o ^y^c. fe^MSff^ *5V^T. ^^-^ 1 0 0 ^iil^*?^^^^T 5 fc8?)CO l^-1f:/y 

(OM^o^ij&^gctb^, 2fiS{b1--5r i: (;:<}: giM^ ^'i?'. 2 0 0 (^;^y i^':?-/wMfil$r Sidi^^-r^ glbiS^ 

n^-rh:Lth^m'^^^o ^ti. m^y'-^mmm ^^mmm (adf) . zoott^m(D^-xti^noit 

'rh'f>'d^/^:^'7—W^mm\^'^^=^))y'^=^=^yVA ^/^^^y—) {c;$:i:ri— !f:7'y 1 0 0 1?*^. ^ 

30 g«^tbT*3i9. p«-v^;=^^^-^iO^^^(::-fe::^r^y 

[0 0 1 81 ^60-f v^x^^r^'^4 0 OtDy^^^V X>f^S^^T9o f^. ^^"^ 5 0 0 (i:Si^«-efc D . :7 r 

^Ti^tc-fer ^^y7^^^^s/h4cox<5'>'rp«^y<o# ^X^^V $ tt^o 

#iZ.^^5J^^TU-CV^i^^^. :3e'-xf-K^^i:^i*(- [0 0 2 2] if:/y 1 0 0<D^*«:K7 A i 0 

®tfe<Df5i^=£:^-r>';<^y (HD^MO^) tr§#i2,tp 1 (Oi^ffitiiJ^— ^(O^m^SO^rn-t;^^^ y -T^^C 

w^;&s-et'5o :iixtl. -fe^^^n. y 'r^^:=is^ h 4-^0|| ^:>ib. ^mf"^-v^^ 1 0 5. ^^iZ.^^^^ ^7 M 0 

#ji;^li;^y t^-^/HtJctcot l[Hj-eJ:<. ;^yi>'^/w 3. b 1 0 4. ^;¥K^-i^l0 2. ^y-- 

COSE^^ra^%±nt^. -'^^^r^r/^y ^^bT^-Y^Tf^ :/i/^:=^5/ h 1 0 6/iif^5«:bo-CV^^o lltii^^^ 

x^s/7'r;^^y <o§^iZ.^^Tft-^i-f fc*?. ^rnd^^-r-S u-1f)tlilHlfe^®^ 1 0 3 b . 

4 0 0^O>^^^>'if^Tft-^l^^^^^i^f^al^^J®IHl^^c:i^40 vXl0 3c. ^7— 103d. ^t;!uvXl0 3e^ 

^tUttfe^tv-So ^<D^^m^^y:^v'J^^l^h^—y SO jST^3fe^4^K7A 1 0 lO^Mtc^lt^n^o ©e^® 

(CiSbtt. W^^H-So ■fe^^y7^>f ^=5^ h4 «1 0 3bl^jKy =fv^-^l 0 3alCj:o-Cfi55$-C:e 

4 0 0(D><.=^i'>-fi'i-<t ^9Jlv^S^|i, J:l9ii5v^7^-^ Slcim-r'SiiiSf^ttco 2ffifi-^ (I2^^/I2»tl) t;i 

[0 0 191 m7\^ym'^\^tzmm(o^i^^mm\^ti^ ^^(omm^m.^m^^-r^^^^M^^ o 3 b(DiHi 

"^g^Ji^^O*&:^>^^$i^XV^^. "T/i^ib. No. IT* KilrRlSbf^^ f^^i"^ i: 5 t^-f^iJ^-r Kolgliift 

l^4oco^iJ^cD¥i&^2^I^bi--5fc^^)^i^^Sc^ll/4(c ^^mmir^. o^t). S^^^^K^^i o io^®(Dii 

$bl-No. 2'CI:iiil^a(i l/9(c. No. 3 «(0«-jt^fiB"e. ^coM^toS* (H2^a^/IS^M) 

T(«^^ttl/1 6 ^oT. No. l^N 50 \C^^\:.itU-'f%tmk^^f\^^Xo\^^-'^^^^"}' 



(6) 
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[002 3] myti^^ h^^M^ioi (Dmrnn^ ^j?>^m^ 
x^mm^T^mt-r^o v) , stiz.^^::^^/ mo 

lt(^^ftltciS:CfcSffi5>*:&5^*{*:K7A 1 0 1 

0 3 <t t) t>T«it(;iiBg$ttfca«:xr.5/ M 0 4 t;::<J:o 
r^m^ft^tt^o c<^IIJ£^!l-e«:m«^-s^ M 0 4 

(;i(i4)m<om*^l 0 4M. 10 4C, 10 4Y^t/l 

0 4 BK;d5fflx.e5nT*5?) . ^^L^n^^m^t-flSV^ 

\C'^<Dm^i^M (-^^i^^) , c ovr^^) . Y 

-So ^^t^' 1 0 0J:i±IE4o(Dmife:g§(Di^-m 

10 0 2 41 i^iffi;?;-^?/ M l l (;ii|stiW^tt;fce 

^mmi'^^^m='rl 1 1 2Ti^!9tti^n. i^t^;=^ hn-^ 

1 1 3(c:J;o-Ci?'-r ^>^i/^£r^^tv-Cte^K^^l 0 2 
K^i^l 0 2(DlHl^(;i#o-C^Sb'r-5o ^Ur^^frK 

7^ 1 0 KDmm^T&Wkvit&imx, ^^5"^— 1 

0 7(ci:-5^mt^:J:oT^*f*:K^Ai o l±\:im^^ 

1 0 2d>b5>il^tbyh^^>lS£l^3£^«l 0 9r*^ 
m^^mhu^ 1 1 0(;ig^»E$nS:5s. y/i^^^-^ 
— h*(Dm^\:m^ BK. C^UJY(0 4'fe<Dlilfe^— 

yMsl 0 2;6^b5>S|-r-5w^/cC<^*(*:K7^ 1 0 1± 

^mm\m^'r^, ^^{zc^RxfY^\c^\^^xhm^ 

^(D^^^ffOo 0^19, hi — iML(DB^tm^<D':fti 
±^^4]B}m\) iS.'tmz i o -ci o<D;& ^ -(iififc;65^^ 

re^K^^l 0 2;6^f>5>Bl^tb. odxh-r 

10 0 2 5] wwT. men±U^i^^/^^:^y—^^B 
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^</\^y^^m^^'^x. ^mm^=^^y hm<om^<omm^ 

^10 0 (DlElS^®^ 10 3b (D^mc -6 1^— if 
0-CS^;^BcepnfcR. G. B#^C0tii«feft-^(iA/D^ 

ttfc^. w-ifrT^y >^ 1 0 0 t;itti;0^tbSo 
[0 0 2 6] h(iyffiE7 1, ffl^^ 

7 2, T-fee?^^ (UCR) ^^7 3. ^\^{;97 4'Sl 
t/PtP^3®7 5 0#[HI^$r{ixTV^So ffl'fe^^lHlK7 
2TMiR. G. BC0^tv>eH(^^(0iijfi^if^^-iettf>(?3 

^fz.^ UCRl^^lH]K7 3-CliA;^UfcY. M. 

\t-^y^'rJ^^:>^Y^—y^o<r>^mz.j^^X.x^ X:t}^fi 
-5Y. M. C. BK^D'feft-^;5^^^V^-ftt:0^— 0(D^fi'^ 
Sri^^U"CiSg|i^3@[BlK7 5f2:tiI;^-rSo Pgp^SlilK 

xh^i>K ^mm(r>m«i(om:ti^-^m\c-r^rcii>n^n 
ftm^m-^\zy^^^^m.^m\^x^^^o w-if^y^-^ 

CRl^^lHi^7 3(Dtli;^ti— -fefiS'JlHig&s ot;i 
J^tU$i^"Cv^-6o ro&fiSiJlHl^8 0tiigflS®«(rW3^ 

UCRmB^lHlK7 3tOtl:i;^<Df^. B Kff-^ (M^t-^) 
dS-fe^^n-yf^^^^^y h4(ri^ai^?tL, BKft#<t«9i^ 

^tv-sni^l&ds-fe^^x yx^^^5/ h4F^-ettri!^uyt^f^ 
mK'^^^vy'^^m^th. ;^-r>^;^^y (hd^mo 

[0 0 2 7] m9\tucRm^±^&7 3<Dm^mm^i 

^TT^-Tz/'n^y^mXh^o */m«iailHl^7 3 a|:iC, 
M. Y<D«-&ft#C^E^''C§t>Pgpl/-</^0/^^V^^>0>£r 

(C, M. -^fcl^YOlo) ^||^^^(^ROM7 3 b 
l^:tti;^U ROM7 3 btr<to-CBKft-i-;&s^^$H 
-5o TfeB^^lHl^7 3 c(wi;9. Y. M. Cco# 

^X^ti^yy. (b) ttT^K^^lHlKiOibf^eS^S:^^ 
■r^it^^iOSimm^mxh^. T^6^*(iii«4 0%u 
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1 0 0%UCR^— KSr^ltrv^^o 

[0 0 2 8] ^mm&s o\zx^xmmm 

[0 0 2 91 ^1 3(iV>^7^A=i>^ bn — ^ 10 

-C^^ji?- K 3 0 0 i: ^ ^-A;^ f-tfc®:. mm 
=if-#ID. ^•^^!7-K^) d5Rr|gi:;:ct9. 

— ;&sifT$ttSt. ;^v"^/::^3(c5i;i^ADF 2 020 
Otm^i^j^;^^— bft-^^ill^, ADF 2 0 0^5^11 

d^^Ti-^t^Sr^Oo ADF 2 0 0«j^ffi<Dja^»9tiiL^ 

(S-5) . t53*(D<t 5(-ADF 2 0 0(DmS55feiS-t>^ 
-9-2 1 4lrJ;oX^^^1^><X (tl^tm^) ^Sr^^^bT 

[0 0 3 0 J Xm^a^s^^T-rSi:. i^^^x 

i^rivhn — ^ 5 0«-f v^>^:^^:^— 4 0 Ofr^T^l^ 
j:^^Y>>^>5^— h^Sr^^-r^ (S-6) o ^ 

i.n^'hn-^S Ofi^ruCRl^^tHJK? 3S:Sijmo 

U 1 0 0%ucR^-Kl;IUT:7'w;^^•^v^ll^T1- 
5. wO^(ri^u-if:/y v-^ i o o tM^gj^^Ibf^^^ 
U^^jiV^ Xu>^:¥i'>'d5j^TUyt^ (S-7) , ':/uy^ 

m^so<omti<omi^^mm^sG\^^m\.x^ ^ 

<DU^Mz^^\:.Xi6<(D^m:^'rv':f^^r)^^^ (S- 

8) m\ 2^m) o ^<D^^^i^sG\=u. -rt^t^ 

UCR^— K^^^^-yvhvy^^^^-K UC 
R4 0%W_b) p«-v^;^^i--^4 0 OIC50 
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^lootrBK (m) ^<o-fv>'hWij^<om^^m^'r 

^p«-i^;^^^-^4 0 oi;i<t^ij^flS<D^t;icJ:oX 

4^. BK&©^5)'(-<to"CW— if>^y 1 0 OCDll^ 

^ thitwmM^i^m.^^ i o 4 b k t^i <j: o xm« 

$tt. Whtitz h^-^i^m^ 1 0 2±OK^^ 

BKfi#is-fe^:xyx^^-y h4(::iSf>ix. 

So 

[0 0 3 1] 'Y^":^;^^^-t-4 0 0(;ii:-5®3B(^i^^ 

^ ifxy >^ 1 0 o(;ij:SBK-fe(DXy hib 
mmT-r^t (s-io . v-^^v^j^r^vha-^s 

©xy ^^hibf^iDPBjr&^ji^-rs (s-i i) . wttjr 

-^cc>tf», M^O^^^-t-cto-Cl^— if^^'y >^;5^ 1 0 OOS 
h 1 0 3;5S#^$tb. 0 4Mt;i<J: 

^K^Ai 0 2±<Dm^mmzm^^f\^^o M^(Dm^ 

W^mmi!)^%T-r^t (S-12) . i/;^7^i^=3V ht3 

^^(o^^-h^i§?r^U ^^tcw— tf:/y 1 0 0 
\zC'^(o>^]):yhmr^<DmP^^m^'r^ (s-i3) « 

^ft-^CDPf. C^O^^^I^JCoTU—lft/y 1 0 0 

5. h 1 0 st^nm^ti. 0 4 c 
\zxox^m^nt>fh. ^mz^<>xnhfhtchi—^ 
dig^K^Ai 0 2_b(^s^¥^«(c^^^ix5« mmm 
m<Dm^^v tc-^<Dyv>hmi^i>^^T'r^t (s- 

14) . x^xs/:/i 5('ii^. ^bJ^i-i'p^-v^;^^^-^ 
4 0 0tc:ilfligg;t^Stl9^SoMjr&i:, i^-ifr/y^-^l 

0 0(cY'fe(D^y VKi!jf^iO||jrfe^£:ig^-r5 (S-1 

5) . rixi::i-orig|lili«;65jiii2fe:g^;i^^t,tt, i^;^^^ 
^yfcm^m^co^. Y-fe(0^5>t-<toTU-if:/y 

1 0 ocoS#ii;t^^^:=i5/ MO stm^^fi. m«^i 
0 4 Yt^:J:oTm«^^5^Th>n. mife(ra;->-c*ie>ttfch 

h^9M. 1 0 2 Ji(DSi^ffl)S(-K^^n5o 
[0032] 2/ >^ 8 T*Igmiil««0!tSiJ^;^iiS SGI 

7^^/:/! etcii;^. ^-f. ucR^-K^i 0 o%uc 

R^— Kti:^3£U ^ ?t—i>y^^^^4 0 0\zmm(Dm 

u-1f:7^y 1 0 0t::^i6^^$ 
nfcfecoHa^^lS*&^-fr-6 ^1 3#fi9) o ^^^ttJt 
-fedSlftfe (Y. M. C) fc-50MiBK-fe?:c^ff. 
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nxT^-Y^-^^y (HD^Mo^) \:imm^n^o * 

6X*ai;^^n^BK-fecoflt^2»:'fe(D|ii 

[0 0 3 3] ±m<o^^—f''<^/^tmT'r^t (s- 

-«:S:cs Srite^-r^ (s-1 

9) o t\^X. CN<CS;'<Cib> >^X5^:?'6(cMo-C^ 
t/=3t*->^n-fe:>^>£:||ifTU CN = C SJw:^j:-)irc^. ;^ 

ry':f2 licmt^o ;^7':y::^2 1 "CJiADF 2 0 OOi^^l 
■&2 1 0±lcj^l9<^M||d5#eE-rS;6^;6^<S:^M-r'5. 

^vxm^^Bmt^^'r^m^\at:^y^^y^3\zm 
[0034] ±32^0 J: 5 *ll^s^Rl^;l*3v^-cl^&§iSIJ 

^-^^IgflS ^ ^ ttfc 1 ^(O^SfctSr ^ =1 t -30 

UfcV^^^r•^>. -^ttbt^Mffii^Sr^O^^ADF 2 0 0 
(DM^-&2 1 OJ:(r«gi-^Ac*j-T% ^rgS)«JlcMm 

[0035] * :*:^«^!|c07^>^^/w;(7^--m^3^M 

^^^1 0 0Hil«<Dnlf-^t;::(:ipg|i^3®7 5;5i^^(Dfi 
btH;^f 5^(^rtt^Sf^2K- K3 0 O^^^cD^-A 
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